Background: We investigated the relationship between the preoperative psychological state and the perioperative nutritional conditions of patients with esophageal cancer.
Introduction
Unfeigned cancer notification sometimes causes severe psychological and/or physiological damage in patients with cancer. Any patients with cancer might have some degree of anxiety about disease progression or prognosis as well as anger and depressive mood after being notified by their doctors that they have cancer. It was reported that the most common psychological problem was depressive state in patients with cancer [1, 2] . Depressive state due to cancer notification might affect patient nutritional condition [3, 4] . Improvement of preoperative psychological condition may be essential for early recovery from heavily invasive surgeries such as esophagectomy. Esophagectomy is thought to be the most invasive surgery for gastrointestinal cancers, because, in addition to the tumor dissection, this surgery involves a wide operative field that includes the neck, chest and abdomen as well as lymph node dissection. The purpose of this study is to analyze the relationship between preoperative psychological conditions and postoperative nutritional recovery in patients with esophageal cancer. Nakamura et al J Clin Med Res. 2019;11 (3) : [188] [189] [190] [191] [192] [193] [194] [195] four were men and 19 were women with an average age of 63.6 ± 8.8 years. All patients were diagnosed with esophageal cancer and underwent esophagectomy (thoracoscopic laparotomy or thoracolaparotomy and enterostomy). Patients were surveyed preoperatively and postoperatively at 3 and 6 months. All of them agreed to participant in this study voluntarily and gave written informed consent. All procedures followed were in accordance with the ethical standards of the responsible committee on human experimentation (institutional and national) and with the Helsinki Declaration of 1964 and later versions.
Classification according to the SDS
A total of 73 patients with esophageal cancer were divided into two study groups based on their SDS scores [5] . Those with total SDS scores lower than 39 were placed in the normal group (normal SDS group), and those with total SDS scores of 39 or more were placed in the depressive group (high SDS group). We defined the cutoff value of SDS as 39 points in this cohort for the following two reasons: first, the median SDS of this cohort was 39 points (Fig. 2) ; and second, the mean SDS score for the Japanese general population was 39.3 points in a previous large scaled cross-sectional study [6] . We compared their health-related quality of life (QOL) as determined by a Japanese-validated version of the EightItem Short Form Health Survey (SF-8™), anthropometries, body composition date as determined by InBody S430 (InBody Japan Co., Ltd) and biochemical data at preoperative stage and postoperative stages of 3 and 6 months after surgery in this two groups.
We adopted the SF-8™ to assess the health-related quality of life of patients. This score can be compared to the Japanese normative sample scores of the SF-8™. The SF-8™ is an eight-item questionnaire that calculates eight physical and mental health domains: physical functioning (PF), role-physical (RP), bodily pain (BP), general health (GH), vitality (VT), social functioning (SF), role-emotional (RE) and mental health (MH). The physical component score (PCS) and mental component score (MCS) were calculated based on the sum of the scores of the corresponding subscales: PF, RP, BP and GH for PCS, and VT, SF, RE and MH for MCS. PCS and MCS in the SF-8™ were expressed as the median percentage of Japanese healthy men and women, respectively [7] [8] [9] [10] .
Anthropometry and body composition
Each patient's height, preoperative weight, arm circumference (AC), triceps skinfold (TSF) and grip strength were measured during the nutritional status evaluation. The body mass index (BMI), arm muscle circumference (AMC) and arm muscle area (AMA) were subsequently calculated. All data were expressed as % of median of Japanese healthy individuals quoted from Japanese Anthropometric Reference Data (JARD 2001) [11] .
InBody 430 (InBody Japan Co., Ltd) was used to perform body composition analysis (body weight, BMI, skeletal muscle volume and body fat). These data were expressed as % of median of Asian healthy individuals (data were presented by InBody Japan Co., Ltd).
The mean values of both hand grip strength measurements were expressed as a percentage by dividing the average of each age acquired from the Japanese Ministry of Education, Culture, Sports, Science and Technology, which performed a test of physical strength and Ex capacity in 2009.
Laboratory data and nutritional status assessment
To evaluate nutritional status, data were collected for the following parameters: white blood cell count (WBC), total lymphocyte count (TLC), C-reactive protein (CRP), albumin (Alb), cholinesterase (ChE), triglyceride (TG), total cholesterol (T-Chol), high-density lipoprotein cholesterol (HDL-Cho), low-density lipoprotein cholesterol (LDL-Cho) and transthyretin (TTR).
To assess nutritional status, the prognostic nutritional index (PNI) [12] and creatinine height index [%] (CHI) [13] were used. PNI and CHI were calculated using the following formulae: PNI = 10 × Alb + 0.005 × TLC CHI = measured 24-h urinary creatinine ×100/normal 
24-h urinary creatinine

Statistical analysis
The outcomes are presented as median and interquartile range (IQR), numbers of patients or percentages. The Mann-Whitney U test was used to compare continuous variables among the two groups. Univariate and multivariate logistic regression modeling was used to identify the relevant factors for recovery of %BMI as 85% or more at 3 months after surgery; 85% of %BMI was nearly equal to 18.5 kg/m 2 of BMI, which represented the cutoff value of emaciation or malnutrition. Therefore, we defined 85% of %BMI, nearly equal to 18.5 kg/m 2 of BMI or more at 3 months after surgery, as indicating recovery from critical malnutrition due to esophagectomy. Sex (male versus female), age (< 65 years versus ≥ 65 years), cancer stage (stages I -II versus stages III -V), chemotherapy (absence versus prescription), SDS score (< 39 versus ≥ 39) and PNI score (< 49 versus ≥ 49) were chosen as potential factors. Univariate and multivariate logistic regression modeling was used to obtain the crude and adjusted odd ratios (ORs) and 95% confidence intervals (95% CI) for the association between each factor and recovery of %BMI as 85% or more at 3 months after surgery.
SPSS statistical software for Windows (version 22; SPSS Inc., Chicago, IL, USA) was used for analytical comparisons of the two groups. SAS 9.4 software (SAS Institute, Inc., Cary, NC, USA) was used for the univariate and multivariate analyses. A P value of < 0.05 was considered statistically significant.
Results
We divided the participants in to two groups. The normal SDS group contained 36 patients, and the high SDS group contained 37 patients. The patients' preoperative characteristics and nutritional status details are listed in Table 1 . The high SDS group had significantly higher total SDS scores (median value: 46 points, P < 0.001), lower BMI (median value: 19.8 kg/m 2 , P = 0.007), younger than normal SDS group and lower percentage of men (n = 23, 62%, P = 0.032) than did the normal SDS group.
We compared the results in these two groups on each item of the SDS (Table 2 ) and SF-8 (Table 3) , body compositions and anthropometries (Table 4) , and laboratory data ( Table 5) . As for respective items of the SDS, excluding only question number 19 about suicidal ideation, the high SDS group had significantly higher scores than did the normal SDS group in all other items (Table 2) .
On QOL by SF-8™, the high SDS group had significantly lower %PCS (median value: 95.1, P = 0.024), which means physical QOL, than did the normal SDS group. Additionally, the %PCS of the high SDS group was lower than that of the median for Japanese healthy individuals ( Table 3) .
As for body compositions and anthropometries, the high SDS group had significantly lower %BMI (P = 0.015), %skel-etal muscle volume (P = 0.036), %AC (P = 0.022), %AMA (P = 0.033) and %grip strength (P = 0.012) than did the normal SDS group (Table 4) . As for laboratory data, the high SDS group had significantly lower TLC, Alb and TTR (P = 0.041, 0.018 and 0.009, respectively) than in the normal SDS group. The high SDS group also had lower PNI scores (median value: 46.9, P = 0.007) than did the normal SDS group. However, there was no significant difference on CHI between the two groups ( Table 5) .
We analyzed the following items sequentially preoperatively and at 3 and 6 months after surgery ( Table 6 ). As for the SDS, the high SDS group had consistently higher scores than did the normal SDS group throughout the observation period. As for QOL by SF-8™, only in preoperative %PCS, the high SDS group had significantly lower scores (median value: 89.3, P = 0.023) than did the normal SDS group. In other points, there were no significant differences between these two groups on either %PCS or %MCS; %BMI continued to decrease from the preoperative period (normal group: 99.8%, high group: 91.2%) to 6 months (89.1% and 78.9%, respectively) after surgery in both groups. The high SDS group had significantly lower %BMI than did the normal SDS group preoperatively and at 3 and 6 months postoperatively. Regarding anthropometric data, such as %skeletal muscle volume and %body fat, the results showed similar tendency to %BWI, too. However, only %grip strength increased from 3 months to 6 months after operation in both groups. Data are expressed as median (25th-75th percentile). Mann-Whitney U test was performed. SDS: Self-Rating Depression Scale. Table 7 shows the results of univariate and multivariate logistic regression modeling, which were used to determine the relevant factors for the recovery of %BMI as 85% or more at 3 months after surgery. Fifty-one patients who could be fully checked for relevant factors were analyzed. Unadjusted univariate logistic regression modeling suggested that only two factors, SDS scores (OR: 4.38, 95% CI: 1.31 -14.68) and PNI scores (OR: 3.77, 95% CI: 1.14 -12.46), were significantly associated with the recovery of %BMI. In the multivariate logistic regression modeling included for SDS score and PNI score, SDS score alone was significantly associated with the recovery of %BMI. The OR of SDS score for the recovery of %BMI was 4.07 (95% CI: 1.15 -14.35).
Discussion
We tried to analyze the relationship between preoperative depressive mood due to unfeigned cancer notification and preoperative and postoperative nutritional states in patients with esophageal cancer. Almost half of the participants in this study were judged as having depressive state as evaluated by the SDS just before surgery (cutoff value of SDS: 39 point). The reasons for their depressive state might be that they thought that esophageal cancer was highly malignant with a poor prognosis and that the surgery for this disease was very invasive.
When it comes to the gender difference, we believe that the women in this cohort tended to have higher SDS scores than men did for the following reasons. First, in the high SDS group, women accounted for 37.8% (14/37), while in the normal SDS group, women only accounted for 13.9 (5/36) ( Table  1) . Second, women had higher SDS scores (median value: 42 points) than men (median value: 37 points) (P = 0.017) as a whole in this cohort.
The high SDS group also had lower PNI scores (median value: 46.9, P = 0.007) than did the normal SDS group. In a previous report, the truth disclosure was associated with physical symptoms in patients with lung cancer [14] . Patients with depressive state due to notification of cancer frequently had somatic disorders such as general fatigue or body pain [15] . Therefore, these patients might experience more difficulties in physical conditions than in psychological conditions.
As for body compositions and anthropometries, the depressive group tended to show lower %BMI, %skeletal muscle volume and %grip strength in both preoperative and postoperative stages. As for the SDS, the depressive group showed continuously higher SDS scores than the normal group through perioperative period. Preoperative depressive state in patients with esophageal cancer seemed to remain for a rather long period. Lower physical activities in these patients due to depressive state might affect their postoperative physical conditions [16] [17] [18] . Although in the postoperative stage, there was no significant difference between the groups on %PCS, the depressive group showed lower values in anthropometries associated with skeletal muscles. If elderly patients in the depressive group might have difficulties in ordinary life due to muscle atrophy, they might not be aware of those symptoms. Therefore, we may pay more attention to those patients in terms of their The depressive group showed worse biochemical nutritional assessments such as TLC, Alb, TTR and PNI in the preoperative stage. In previous reports [19] [20] [21] , one of the relevant factors for malnutrition was depressive state, and patients with depressive mood tended to have lower values of serum total In the univariate and multivariate analyses of the recovery of BMI at 3 months after surgery, preoperative SDS score was the only independent risk factor in this study. In other words, patients with preoperative depressive state tended to have difficulty recovering the nutritional condition represented by body weight at 3 months after surgery. In previous reports, depressive mental status was significantly related to nutritional conditions in patients with cancer [18] and community-dwelling elderly individuals [21] .
In summary, there were more than a few patients with depressive state probably due to notification of esophageal cancer in the preoperative stage, and these depressive mental states might contribute to the poor nutritional conditions before surgery. This preoperative mental status might negatively affect the recovery of their nutritional conditions and their QOL after surgery. From these findings, in patients with preoperative depressive state, we might consider consulting psychiatrists or clinical psychotherapists to improve their mental states and then improve their nutritional conditions in both pre-and postoperative stages.
We considered potential limitations of this study. First, our study had a relatively small sample size and a short follow-up period. A prospective study with a large sample size may be warranted in the future. Second, our study did not investigate nutrient intakes from diagnosis to perioperative period and, therefore, we could not identify an association between perioperative nutrient intake and nutritional status. These issues will be addressed in a future study.
Conclusions
In conclusion, we should give more attention to the preoperative mental status of patients with esophageal cancer to improve their pre-and postoperative nutritional conditions.
